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TO 
ITEM 8 



NOTES: 

i. BACKPLANE VIEWS ARE FROM THE MODULE SIDE 

2. THE AB ROWS OF SLOTS 1-12 AND THE CD ROWS OF 
SLOTS 5-12 ARE EACH LABELED "Q- BUS" BECAUSE - 
THEY ARE INTERCONNECTED PER THE Q-BUS 

/SPECIFICATION. THE NUMBER IN PARENTHESIS 
SHOWS THE PATH OF INTERRUPT AND DMA GRANT 
CONTINUITY; INCREASING VALUE DENOTES 
DECREASING PRIORITY. 

3. THE CD ROWS OF SLOTS 1-4 ARE LABELED "CD" 
BECAUSE THEY ARE CONNECTED PER THE "CD 
INTERCONNECT" SPECIFICATION. THIS INTERCONNECT 
CONNECTS SELECTED SIDE TWO PINS OF A GIVEN 
SLOT TO SIDE ONE PINS OF THE NEXT SLOT. 

4. THE BACKPLANE INCLUDES FOUR RESISTOR PACKS IN 
LOCATIONS XZI, XZ2, XZ3 AND XZ4. THESE 
RESISTOR PACKS PROVIDE AN ADDITIONAL 120 OHMS 
OF TERMINATION TO THE Q-BUS LINES. 

5. THE SYSTEM MAY CONTAIN UP TO TWO MS630 MEMORY 
MODULES, LOCATED IN SLOTS 2 AND 3 (A SINGLE 
MS630 MODULE MUST BE LOCATED IN SLOT 21. A 
QUAD HEIGHT MS630 (M7608-A(XJ OR M7608-B(XM 
FILLS THE ENTIRE SLOT. A DUAL HEIGHT M~~30 
(M7607-AIX)) OCCUPIES THE CD ROWS ONL^ 

6. IF SLOTS 2 AND 3 (OR SLOT 3) ARE NOT USED FOR 
MS630 MEMORY MOOULE ( S ! » AND ARE NOT REQU I RED 
FOR Q-BUS OPTIONS, THEN RESERVE THEM ( I T I FOR 
FUTURE MEMORY MODULE EXPANSION WITH M9047 
GRANT CONTINUITY CARD(S) IN ROW AB. 

7. QUAD HEIGHT Q-BUS OPTIONS MAY BE ADDED TO ANY 
OPEN SLOTS, AND DUAL HEIGHT Q-BUS OPTIONS MAY 
BE ADDED TO ANY OPEN "Q-BUS" HALF SLOTS. ALL 
UNUSED "Q-BUS" HALF SLOTS WHICH PRECEED THE 
LAST OPTION MUST CONTAIN GRANT CONTINUITY 
MODULES (M9047) TO PASS GRANTS TO MODULES OF 
A LOWER PRIORITY. UNUSED "CD" HALF SLOTS ARE 
LEFT VACANT. (NOTES 2 AND 3 IDENTIFY THE 
"Q-BUS" AND "CD" HALF SLOTS). 

8. FOR MORE INFORMATION ON BACKPLANE SLOT 

ASSIGNMENTS, REFER TO THE SYSTEM TECHNICAL 
—MANUAL. 
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9. REF D-AR -7022380-0 -DBU FOR MODULE UTILIZATION 
REQU I REMENTS . 
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Y. 
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ENBPflThKL) " a 
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N048 
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5ER<8>h 
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SER<5 >L 
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IEPRDY(H) 



2B 
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00 Q22 BUS riEFIORY 

01 KDQ32 hemcry 
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■ng.gv 
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GNP 



R3 IK 
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BT 
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T53V 
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I R£Y ! ECO NtifBES i 0«TE 
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CISITOL EOUIP^ENT CC'PCROTICN 
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X<-FIRST=0 
X«-STEP=SI2E 
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DATE 
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IENG :" " 
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I "DATE""" 
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CHK'D: 



DATE 
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I SHEET 
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NEXT HIGHER A55E"BL 
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+5.0V 
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NOTE: 
U1 is normally installed < f or 27S4 
8. 27128 EPROrTs) 
Ug is to be installed for 27256 

EPROrTs. 
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EPRorv 
Ron 

32Kxl6 
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CS Qg 



C5 PROMO? 
EPASCL) 
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EPR<15:0>H 



BuVRESEK H ) 39 



TINIKH) 



_2± 



QNO. 



BRS<2:0>L wwh q 



tz 



PIAD<1:0>H ^ 

GND _)^r 

C5 DL<L> 



TEST 
INIT 



PBRI 
BRS„, 



CLK 



BREflK J33_BREa]<iH.) 



DtXRQ 
DLRRQ 



BRCLK 



CUM 
O.K63 

cucsaa 
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CS RD UR 

■nrnr 
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& DLXRQC H ) 



56 DLRRCX H ) 
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DLRDC L ) 



DLURC L ) 



S 
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EPROrv 
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-3- 



%TX£ 



5zmTLE=conn 

■HABBREV=COnn 
"~|CIRCUIT<-TYPE=SERIAL«-I/0 
LAST«-f10DIFIED=Fri Oct 12 



DEFINE - 

X<-FIRST=0 
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m 1 



ORN: -■ 
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DATE - 

3-0CT-94 



ENG: - - — 

BARRY nASKAS 



CKK'D: 

BARRY MASKAS 



I DATE 
3-0CT-34 



DAT-E 

3-0CT-8H 



I SHEE 



J TITLE: 

JConsole Serial 



Line Interface 
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ISIZE 
D 
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CODE 
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NUMBER TrT. 

n7S0S -0 -43 I 3 
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RDCOKC L ) 



.RUN( L ) 



RRC H ) 



-P 



IHfk 



-<EI3 5RUN< L ) 
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CPU CODE 
LL AUXILIARY 3 
LH AUXILIARY 2 
HL AUXILIARY 1 



SIPO-10K RESISTORS) 



BIT RATE 
300 
600 
HLH 1200 
HLL 2400 
LHH 4800 
LHL 9600 
LLH 19200 
LLL 38400 



BDG CODE 
LL MANUFACTURING 
LH MAINTENANCE 
HL LANGUAGE INQUIRE 
: fiH : "^H-3RHAL~~ 



! C 



L cr>c 20 Din Config., 
connecter 



LEDS<4:0>L 



C0NF<5:3>L 
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PRCPERTT OF OSGITOL EQUIPMENT CORPORATION OnO 
SHQLL NOT BE REPRODXEO OR COPIED OR USED IN UHO!-£ 
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DEFINE 



TITLE=LEDS X<-FIRST=0 

ABSREV=LEDS X<-STEP=SI2E 

CIRCJIT«.TYPE=C0NF«-C0NN ^ 
LA5T«-MODIFIED=non Oct 29 O9;40:54 19BH 
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DRN: 
BARRY MASKAS 



DATE 
3-0CT-8H 



lENG: I , DAT E 

I BARRT MPSKAS [3-0i..-at 



TITL 



CHK'D: 

BARRY MASKAS 



DATE i SHEET 
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+ig;av. 




+5.0V 
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15V 
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58V 



2B 
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C39 
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6B 

.0H7uf 
25V 
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2B 
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LAST«-MODIFIED=Sun Oct 
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DRn: 

-BARRY riASKAS 



DOTH 
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~ BARRY rWSKAS-!3-0C-I«84J. 
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DATE 
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I DATE 
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SIZE I CODE 
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Y 
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ona->no 

BEF->MA 
ENB uVOAL 
DECODE 



uVCTCCL) 



RR(H) 



TS<l;3>H 



See pages 2.1 .t 12.1 .2 



Memory Arbiter 
E2? 



uVERRCL) 9^ 

rrirni — NXHC h ) — ? I '■» 



FROM Q22 ! 
MACHINE! 



?US 

— ► 



Auxiliary Device 
Controller 



FROM uVAX 
INTERFACE 
GATE ARRAY 

FROn Q22 BUS 
flACHINES 



MEMURC L ) 
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uV CYCCD<2:a>L 

DRQCL) 

DUNECL > 
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BUVASCH) 8 



uVERRCD 



jn u' 
INTERFACE 
ATE ARRAf 



■IffUlSt 



B 



uVCTCCD<l:g>L 



uVCYCCD<2:0>L 
LLL Q22 BUS CYCLE 
I.LH CSMAP+CSMSER 
LHH IDLE 

LHL Q22 BUS INTERRUPT ACKNOULEDGE 
-*H_L ■: :i322^US,CffiL£,: ; LQGK 
HLH CSMAP+CSMSER LOCK 
HHH L0V6MB RAH LOCK 
HHL CSPROn 




EPREADY(L) 



MAP:EM£AR<H> 3? 

naH".C) IT 






FPAD ENB(L) 
*»k n HlROMDLATCrKL) 
EPAS(L> 

EPDS(H) 

riAP DISABLE(H) 



BuVCLKO(H) 



BuVRESETCH) 




DriA->MA<L) 



REF->HA(L) 



ARM uVDAL(L) 



DECOD£< H ) 



QRQ(L) 



LOCK< L ) 



ARrlRDYERR(L) 



TO AUXILIARY DEVICES 



BuVCLKO(H) 



- BuVRESETCH) 



uVOAL->HA<.L ) 
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A 



SELCOLCH) 



DMA->MACL> 
DRQ( L ) 

T I—- 
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Interface 
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^L_5. 



Auxl llary 

Device 
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ff I A8BREV=uVMach 



C I RCU I T<-T YPE=contro 1 
LAS7«-M0DIF!ED=Sun Oct 



DEFINE 

X*-FJRST=0 

X«-STEP=SIZE 

7 18:51:31 1984 
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DRN: 

BARRY MASKAS 



CHK 'D.- 
BARRY MASKAS 



"DATE IENG: 



3-0CT-8H 



BARRY MASKAS 



DATE |SH 
3-0CT-8H 



DATE 
3-0CT-8H 



TITLE: 



uVAX 



OF 



NEXT HIGHER ASiEH3LY: 



iSIEE ICODE ! 
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vses 



■3 —7 



1L 
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+3VA 
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TS<1:0> STATE TABLE CuVAX flicrocycle Counter) 

s ns 
T4 00 01 first uVAX CLKO after /BuVRESET 
Tl 01 11 
T2 11 10 
T3 10 00 
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REVISION H15TORT 
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~S_ 
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TITLE=nEH CTRLR 
A8BREV=r!Er1CTRL 
CIRCUIT*-TTPE=nEn«-CTRL 
LAST<-riODIFIED=Fri Oct 
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dm® o n 



K 



I CRN: 
BARRY flASKAS 



DATE 
18-0EC-83 



ICHK'D: 



DATE 



SHE 



ENG : | DATE 

BARRY ttASKAS J18-DEC-83 



TITLE: 
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|SI?£ 
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19 8 
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BLIF EN3(U> <jMGR<l>*/tfEtfCD< 
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BDIRT(L) 




>*L/MEriUR*< SELC0L*/DriA->r1A+DATABUFEN3 >+ '" 
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START 
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MA<23:20>H 



13 E79P1 3(H) 



R23 10K 
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t2 MEM CD<3>H 



MEM CD<1:0> 

LL EXPANSION MODULE 2 
LH EXPANSION MODULE 1 
HL LOCAL MEMORY 
HH NOT USED 

EI33 



LOCAL NXM(H) 



ii MEM CD<1 >H 



BuVRESETCH) 



RAS ALL(H) 



RAS DECODE(L) 



LQ1SM3CL) 5 Q -^ 

SGKL) - » E38 ^ 



£NP_ 




E?8 
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DECODE 
ILLEGAL 
RAS ALL 
IDLE"" 



PE<B3.-08>L 



MSER<8>L 



BTTACT<3:0>L , 



SELCOLCL) 



pi? HUSPERCL) 



n L016PERCD 
it PERRC L ) 



ENB CAS<0>H 



ENB CAS< 1 >H 



is I ENB CA5<g>H 
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ENB CAS<3>H 



<[pe<02>*bytact<2>+pe<03>*bytact<3>]*i1ser<0>] 
=c c pe<00>*bytact<0>+pe<01 >*bytact< 1 > ]*hser<0> i 
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a i c 
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DEFINE 
X«-FIRST=0 
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NAME 23_053L1_00__E27 ?MEM0RY ARBITER MACHINE 

OPTION PRESET 

INPUT -EPRDT, -ENBADR, -DONE, -DRQ, -CYCD0, -CYCD1 , -CYCD2, 

INPUT -MEMUR, S3, SI i RRi -VCYC , -LPERR, LOCALNXn, BVAS, -VERR 

OUTPUT -DAL.nA, -RDYERR, -LOCK, -QRQ, DECODE, -ARMDAL, -REFMA, -DMAMA 

LOCAL FLAG ?LOCK FLAG PREVENTS VAX FROM CHANGING MEMORY UNTIL Q22 BUS 

; MASTERSHIP, Q22 BUS AND REFRESH CYCLES ARE ALLOWED. 
MACHINE 23_053L1_00— E27 

STftTE POUERUP :LET REFRESH OR 022 SLAVE THROUGH UNTIL Q22 BUS OWNED. 

IF C -DONE * Si * -S0 * RR 3 THEN FINISHUP C -DMAMA, -DALMA, -DECODED 

-ARMDAL, -FLAG ] 

IF C -DONE * DRQ ] THEN FINISHUP C -DMAMA, -DALMA, -DECODE, 8. 

-ARMDAL, -FLAG ] 

IF C DONE * -ENBADR * CYCD0 ] THEN VXTI2 C RDYERR, ARMDAL 3 5 LOCAL MISS. 

IF C DONE * ENBADR * CYCD0 ] THEN Q22MT3 C -DALMA ] ; LOCAL MISS AND GLOBAL HIT 

IF C DONE * CYCD1 * -CYCD0 ] THEN VXT12 C RDYERR 3 iFINISH UP THE MAP CYCLE. 



STATE SYNCUP, NUMBER -LLLLH 



GOTO FINISHUP t -DMAMf 



zi-iuMA , s D&ouDE i ™nRi iDr 



STATE FINISHUP, NUMBER -HLLLH ;Q22 SLAVE CYCLES HAVE TOP PRIORITY, REFRESH 

IF C -LPERR * DRQ ] THEN Q225LAVE C DMAMA ] 

IF C -LPERR « RR * -DRQ 3 THEN REFRESH C REFMA ] ; LPERR IS FOR OPTIMIZATION. 

IF C FLAG * -RR * -DRQ ] THEN VXT10 ; IF FLAGWAIT FOR DONE. 

If I _ S1 * _sg * -EPRDT * -FLAG * -RR * -DRQ ] THEN VXSLAVE C DALMA 3 

STATE REFRESH, NUMBER -HHHLH 
GOTO RT2 

STATE RT2, NUMBER -LLLLL 
GOTO RT3 



5WHEN REFRESH, RAS<8:0>H AND LOCALNXMCH) ASSERT. 

C -RDYERR 3 

C -REFMA 3 

C -DECODE, -RDYERR 3 



STATE RT3 
GOTO RT4 

STATE RTH 
GOTO RT5 

STATE RT5 
GOTO RT6 

STATE RTS 
GOTO SYNCUP 

STATE Q22SLAVE, NUM8ER -HLLLL ; LOCAL MEMORY IS SLAVE TO Q22 BUS MASTER. 
GOTO RT2 C DECODE 3 _ . 

STATE VXSLAVE, NUMBER -HHLLL ';i:OCTt"TEnORT- 1J lS^'SLWE- :, *rO'-V»X. 
GOTO VXT3 C DECODE 3 

STATE VXT3, NUMBER -LHLLL 

IF C SI * -S0 » VCYC » BVAS * CYCD2 ■ -DONE 3 THEN READY C ARMDAL, RDYERR 3 

IF C SI * -S0 * VCYC * BVAS * -CYCD2 * -CYCD1 * -CYCD0 * DONE 3 THEN READY & 

C ARMDAL, RDYERR 3 

IF C SI * -S0 * VCYC * CYCD1 * CYCD0 * DONE * EPRDY 3 THEN READY C ARMDAL, 8, 

RDYERR 3 

IF C SI * -S0 * -BVAS * -VCYC 3 THEN FINISHUP C -DMAMA, -DALMA, 8, 

-DECODE, -ARMDAL 3 5 IF NOTHING TO DO GO LOOK FOR REFRESH OR Q22 SLAVE. 

IF C SI * -S0 * VCYC * BVAS * -CYCD2 * -DONE 3 THEN RTH C QRQ, LOCK, FLAG 3 

IF C SI * -S0 * -VCYC * BVAS 3 THEN VXTH1 C -DECODE 3 ?WHAT CYCLE TO DO? 



STATE VXTH1 ;FIND OUT WHAT KIND OF CYCLE TO RUN? 

IFC -VCYC * CYCD2 * -CYCD1 * CYCD0 3 THEN Q22CYC C QRQ-, -DALMA, ARMDALr 3' 

IF C -VCYC * -CYCD2 * -CYCD1 * CYCD0 3 THEN PROMCYC C RDYERR 3 

IF C -VCYC * -CYCD1 * -CYCD0 3 THEN RTH 

IF C -VCYC * CYCD2 * CYCD1 * -CYCD0 3 THEN Q22CYC 

IF C- -VCYC * -CYCD2 * CYCD1 * -CYCD0 3 THEN Q22CYC C LOCK 3 

IF C -VCYC * CYCD2 * CYCD1 * CYCD0 3 THEN Q22CYC C ARMDAL 3 

IF C -VCYC * -CYCD2 * CYCD1 * CYCD0 3 THEN Q22CYC C LOCK, ARMDAL 3 

STATE READY ; CYCLE IS RUNNING AND EPR MACHINE ASSERTS EPRDY 

IF C -SI * S0 3 THEN VXT6 ?T0 STROBE MEMCD<1:0> OR MSER WRITE DATA. 

STATE VXT6 ; IF VAX ERROR PIN IS ASSERTED, EXTRA uCYCLE OCCURS. / 

IF C VERR 3 THEN VXT9 C -LOCK, -QRQ 3 ?FREE Q22 BUS ON ERRORS OR MEMORY WRITES. 
IF C -VERR * -MEMUR 3 THEN VXT7 C -QRQ, -DECODE, -RDYERR, -FLAG 3 
IF C -VERR * MEMWR 3 THEN VXT? C -LOCK, -DECODE, -RDYERR, -FLAG, -QRQ 3 

STATE VXT7, NUMBER -LLLHH 

GOTO VXT8 C -DMAMA, -DECODE, -DALMA, -ARMDAL 3 

STATE VXT8, NUMBER -HLLHH ; IF LOCAL PARITY ERROR THEN PROTECT MEMORY AND UAIT 

IF [ LPERR 3 THEN VXTHOLD C -LOCK 3 

IF C -LPERR * -RR * -DRQ 3 THEN VXSLAVE C DALMA 3 ; ALLOW Q22 IAKS. 

IF C -LPERR * RR * -DRQ 3 THEN REFRESH C REFMA 3 I ALLOW REFRESH. 

IF C -LPERR * DRQ 3 THEN Q22SLAVE C DMAMA 3 \ ALLOW Q22 SLAVE. 

STATE VXTHOLD \ FORCE VAX MACHINE CHECK, THEN ALLOW MEMORY CYCLES 
IF C BVAS * SI * -S0 * -VERR 3 THEN VXT9 

STATE VXT9 \ STALL ONE MICROCYCLE IF VAX SAW AN ERROR. 

IF C SI * S0 * -LOCALNXM 3 THEN VXT7 C -DECODE, -RDYERR 3 

IF C SI * S0 * LOCALNXM 3 THEN RT3 C -DECODE, -QRQ, -RDYERR, -ARMDAL 3 

STATE VXT10 ; STALL UNTIL Q22 BUS MASTERSHIP THEN RUN READ LOCK CYCLE. 

IF C SI * -S0 * DONE * BVAS * -CYCD2 * -CYCDI * -CYCD0 3 THEN FINISHUPi 

[-FLAG 3 

IF C SI * -S0 « -DONE * BVAS * -CYCD2 * -CYCD! * -CYCD0 3 THEN FINISHUP 

IF C SI * -S0 * -DONE * -BVAS 3 THEN VXT8 C -FLAG, -DMAMA, -QRQ, -DALMA, 8. 

-ARMDAL 3 

STATE PROMCYC ?EPR MACHINE RUNS A PROM CYCLE WHEN RDYERR IS ASSERTED. 

IF C EPROY 3 THEN RTH ?EPR MACHINE ASSERTS EPRDY WHEN PROM CYCLE IS DONE. 

STATE VXT12 ?EPR MACHINE IS DOING THE SYNCING. 

IF C EPRDY 3 THEN READY C RDYERR 3 ?EPR MACHINE IS DONE AND VAX 

;IS FINISHING. 
STATE Q22CYC ?Q22 BUS DATA CTCLE OR IAK. 
IF C S1 * S0 3 THEN POUERUP C QRQ 3 

STATE' JQ22I1I3 " T.GET -"-AN ,: STEP, AND< : .£0 --J^M -THE "fliSS-rHIT. CYCLE,, TELL EPR MACH.INE-. 
IF T ST x -50 3 THEN Q22MTH C DMAMA, RDYERR 3 

/ 
STATE Q22MT4, NUMBER -HHLLH 
GOTO VXSLAVE 

END 
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NAME 23_01HL3_00 5KA630 LOCAL I/O CONTROL MACHINE revision 2 

OPTION PRESET 

INPUT NC1 , -UVOALMA, -RDYERRi CSTOT, -CSPROM, -CSMAP, CSMAPEMEAR, 

INPUT -UVCYCD0, -UVCYCD1 , NC0, UVUR, -DONE, -UVERR, TS0, TS1 , BUVAS 

OUTPUT NC3, MAPDISABLE, EPDSi -EPAS, NC2, -HIROMDLATCH, -EPADENB, -EPREADY 

MACHINE 23_0I4L3_00 

STATE POUERUP 

GOTO ST1 C -MAPDISABLE, -EPDS, -EPREADY, -EPAS, -HIROMDLATCH ] 

STATE ST! , NUMBER LLNHLL 

IF C TS1 * -TS0 * BUVAS » -UVERR 3 THEN ST2 

IF C TS1 * -TS0 * UVERR ] THEN EXTEND 

STATE ST2, NUMBER LLLHLL ;UHAT SHOULD RUN? IF Q22 BUS PUT ADDRESS ON EPR. 

IF C -UVERR * RDYERR * -UVCYCD1 * -UVCYCD0 ] THEN LOCALCYC C EPREADY ] 

IF C -UVERR * -UVCYCD1 * -UVCYCD0 * CSTOY ] THEN TOYCYC C EPADENB ] 

IF C -UVERR * -UVCYCD1 * UVCYCD0 * CSPROM 3 THEN PROMCYC 

IF C -UVERR * UVCYCD1 * -UVCYCD0 * CSMAP * CSMAPEMEAR ] THEN MAPCYC C EPADENB ] 

IF C -UVERR * UVCYCD1 * -UVCYCD0 * -CSMAP * -CSMAPEMEAR ] THEN MSERUCYC - 

IF C -UVERR * -Uv'CYCDi « -UVCTCD8 « -CSMAP ■ CSMAPEMEAR 3 THEN EMEARCYC 

IF C -UVERR * -UVCYCD1 * -UVCYCD0 * -CSTOY * -CSMAPEMEAR * -RDYERR * -TS1 *i • 

-TS0 3 THEN AUTOCYC 

IF C -UVERR *<<UVCYCD1 * UVCYCD0 ) + <-UVCYCD1 * UVCYCD0 * -CSPROM)) 3 THEN8. 

Q22CYC C EPADENB 3 

IF C UVERR 3 THEN EXTEND 

STATE EXTEND, NUM8ER LLHLLL 
IF C TS! a -TS0 3 THEN MSI 

STATE LOCALCYC ?FAST READY FLEU BY BUT EPREADr ASSERTS TO STROBE ERRORS. 
IF C -RDYERR * -UVDALMA 3 THEN ST1 C -EPREADY t -HIROMDLATCH, -EPAS 3 

STATE TOYCYC, NUM9ER HLLHHH ? TOY CLOCK CYCLE 
GOTO TOYT0 

STATE TOYT0, NUMBER HLLHHL 5 ADDRESS SETUP TIME 

GOTO TOYT1 C EPAS 3 5CHIP SELECT AND ADDRESS ARE STABLE SO GO TO IT. 

STATE TOYT1 , NUMBER HLLHLL 
GOTO T0YT2 ; ADDRESS HOLD TIME. 

STATE T0YT2, NUMBER HLLHLH 

GOTO T0YT3 C -EPADENB 3 

STAT C T0YT3 NUMBER HLLLLH 
GOTO^TOYTH^TpREVENt'trTsTATE OVERLAP. 

STATE TOYTf „ NUMBER MLHLLH 

■C0T0'"TDTT5"' . ' I EPDS 3 ;GET OR PUT TOE DftTA;~ 

STATE T0YT5, NUMBER LLHLLH ; DELAY FOR DATA ACCESS TIME. 
IF C -TS1 * TS0 3 THEN T0YT6 

STATE T0YT6, NUMBER LHLLLL ; TELL UVAX THAT CYCLE CAN FINISH. 
GOTO MSI C EPREADY 3 

STATE PROMCYC iPROM CYCLE 

IF [ UVDALMA * CSPROM * RDYERR 3 THEN PROMT 1 C EPAS 3 ? ADDRESS OK? 

STATE PROMT 1 ; DELAY FOR ACCESS TIME. 
IF [ -TS1 * TS0 3 THEN PR0MT2 

STATE PR0MT2 ; DELAY FOR ACCESS TIME, STROBE HI 16 BITS INTO LATCH. 
GOTO PROMT 3 C HIROMDLATCH 3 ; CHANGE ADDRESS TO LO 16 BITS. 



•A3» 
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STATE PROMT3 ; DELAY FOR- ACCESS TIME. - 
IF C -TS1 * TS0 3. THEN PR0MT4 ■ 

STATE PR0MT4, NUMBER HLLLLL ;TELL MEMORY* MACHINE AND"UVAX TO FINISH.* 
GOTO MSI C EPREADY 3 



STATE MAPCYC 5 MAP CYCLE " 

IF C RDYERR * DONE * TS! * TS0 3 THEN MAPT! C -EPADENB 3 

STATE MAPT1 , NUM8ER LLLHHH 

GOTO MAPT2 ? PREVENT TR I STATE OVERLAP. 



?HAVE THE Q22 BUS? 



STATE MAPT2. NUMBER LLLH(_H : &EAD Qi? URITE CYCLE? 

IF C UVUR 3 THEN MAPT5 C MAPDISABLE 3 ? IF URITE THEN 2 THE MAP OUTPUTS. 

IF C -UVUR 3 THEN MAPT3 C EPAS 3 5 IF READ THEN GET DATA ON EPR BUS. 

STATE MAPT3, NUMBER HHLLLH 

GOTO MAPT4 ? DELAY ONE TICK TO SYNC UP. ' 

STATE MAPTH, NUMBER HHLLLL 5 TELL UVAX AND MEMORY MACHINE TO FINISH. 
GOTO MS! C EPREADY 3 



S-r/\-rr- Ms*.n-re 
inic i irir i j 

GOTO MAPT6 

STATE MAPT6 
GOTO MAPT7 

STATE MAPT? 
GOTO MAPT8 



5 PREVENT TR I STATE OVERLAP. 

? ENABLE THE URITE DATA. 
C EPAS 3 

5 ASSERT THE URITE STROBE. 
C EPDS 3 



STATE MAPT8 ?SYNC UP UITH UVAX AND MEMORY MACHINE. 
GOTO MSERUCYC C -EPADENB 3 

STATE MSERUCYC ?MSER URITE CYCLE, GET THE 022 BUS, STROBE THE DATA. 
IF C RDYERR * DONE * TS! * TS0 3 THEN MSI C EPREADY 3 

STATE MSI, NUMBER LLLLLL \ STROBE THE MSER DATA UITH EPREADY. 
IF C TS! * TS0 3 THEN MS2 C -EPREADY 3 

STATE MS2 

GOTO POUERUP C -EPDS 3 

STATE EMEARCYC, NUMBER HHHHLH i EXTERNAL MEAR CYCLE. 
GOTO EM! 

STATE EMI , NUMBER HHHLLH 5 ENABLE THE EPR DATA AND TELL UVAX TO FINISH. 
GOTO £M2 C EPAS, EPREADY 3 

STATE EM2, NUMBER HHHLLL 

::SGn3.,^i.-..C:.:EPRE*©T: 1 : — - — ■ 

STATE AUTOCYC ; NOTHING TO DO SO BACK FOR ANOTHER LOOK. 
GOTO ST! C -EPREADY, -HIROMDLATCH, -EPAS, -EPADENB 3 

STATE Q22CYC ?Q22 BUS IAK OR Q22 BUS READ OR URITE. 
IF C RDYERR 3 THEN Q22T1 C -EPADENB 3 

STATE Q22T1 

IF C RDYERR ■ DONE * TS1 * TS0 3 THEN Q22T2 C EPREADY 3 

STATE Q22T2 ?UAIT UNTIL MEMORY MACHINE IS DONE. 

IF C -RDYERR 3 THEN ST1 C -EPREADY, -HIROMDLATCH, -EPAS 3 

END 
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r-uverr * rdyerr * -uvcycdl » -uvcycd0 
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=-uverr * uvcycdl * -uvcycd0 * csmap * csmapemear 
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=-uverr * -uvcycdl * -uvcycd0 * -csmcp * csmapenear 

=-uverr * -uvcycdl * -uvcycd0 » -cstoy * -csmape<reai 

x -rdyerr * -TS1 * -TS0 
=-uverr *<.(. uvcycdl * uvcycd0 )+( -uvcycdl * uvcycd3 

* -csprom ) ) 
= -rdyerr * -uvdalma 

= rdyerr * csprom * uvdalma 
= rdyerr * done * TS! * TS0 
= rdyerr * done * T51 * TS0 
= rdyerr * done * TS i * TS0 
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name 23_908L3_00_E20 5Q22 bus arbitration control machine 



input 
input 



ncil 1 
ssync . 



5, -lock, -qrq, -arbi sdmgi i sdmr , srply, ssack, 
ici nci6i t_a, -initrq, -done, nci2, ncif, nci0 

itput nco7, -grant i tdmgo, tsack, nci3, tdmr, tinit, -enb86H1 



machine q_bus_arb 

state A 

goto Q [-grant, -tdmgo ■ 

state B 

if C -ssack x <arb + <-arb * sdmgi)) * <qrq + 

if [-ssack * arb * qrq * -initrq * -ssync * ■ 



-tsack, -tdmr, tinit, -enb86H1 ] 



qrq * -initrq * -ssync * -. 
initrq * -ssync * - 



initrq) * (ssync + srply)] then D 
srply] then E [grant, -tdmr 3 
srply] then Q [tinit, -tdmr] 
* -qrq x -initrq] then C Ctdmgo] 
•ssync * -srply] then E & 



q 

initrq * -ssync * -srply] then Q 8, 



.. . arb 

if C -ssack * arb x initrq * -ssync * 

if C-ssark * <Carb * sdmr) + <-arb * sdmgi)) 

if C -ssack * -arb * sdmgi * qrq * -initrq * 

[grant, -tdmr, tsack j 
if [-ssack * -arb * sdmgi * initrq * 

[tinit, -tdmr, tsack] 
if [ssack * <qrq + initrq) + -arb * -sdmgi x <qrq + initrq)] then [ tdmr] 
if [ssack x -qrq * -initrq + -arb * -sdmgi * -qrq * -initrq + & 

arb * -qrq * -initrq * -sdmr] then [-tdmr] 

state C 

if [arb * ssack] then B [-tdmgo, -tsack, -tinit, -grant, enb8SH1 ] 

if [arb * -ssack * t_o] then F [-tdmgo] 

if [-arb x -sdmgi] then B [-tdmgo, -tsack, -tinit, -grant, enb86H1 ] 



state 
if [-ssync 
if [-ssync 
if [-ssync 
if [-ssync 
if [-ssync 



-srply 
-srply 
-srply 
-srply 
-srply 



arb 
arb 
arb 



qrq x -initrq] then E [grant, -tdmr] 
-qrq s -initrq] then E i -grant, -tdmr] 
initrq] then Q [tinit, -tdmr] 



-arb * qrq x -initrq] then E l< 

• flfh m —nr*n m — InHrnl thon P I 



-initrq] then E [grant, tsack, -tdmr] 
If" t -ssync x -srpiy * -arb x -qrq x -initrq] then E [-grant, tsack, -tdmr] 
if [-ssync x -srply x -arb x initrq] then Q [tinit, tsack, -tdmr] 

state E 

if [-qrq x -lock] then B [-tdmgo, -tsack, -tinit, -grant, er.b86H1 ] 

i f [ -qrq ] then [ -grant ] 

i f [ qrq ] then [ grant ] 

state F 
goto H 

state H 
goto J 

state J 
goto K 

"stated - " 
go%o L 

state L 
goto fl 

state M 
goto N 

state N 
goto P 

state P 

goto B [-tdmgo, -tsack, -tinit, -grant, enb8641 ] 

state Q 

if [-initrq] then B [-tdmgo, -tsack, -tinit, -grant, enb86H1 ] 

END 
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name 23_009L3_00_E26 ?Q22 bus master cycle control machine '■'. 

input nci15, -cd0, -cdl , -bm0, -bml , -bm2, -bm3, uVUR 
-input valid, nci6, t_o, rref , srply, -grant, -qbiocyc, qale 

output nco7, -EnbDal, -EnbData, -tdio, nco3, tiako, tsync, -done 

local first 

machine q_bus_master 

state A, number -hhhhh 

if [-grant] then B [first, -EnbDal, -EnbData, -done, -tdio, -tiako, -tsync] 

state B, number -hhlhl 

if [grant * qale * -<-cd1)] then P [EnbDal] 

if [grant * qale * <-cdl * -cd0)] then T 

if [grant * qale * <-cd1 * cd0>] then C [tdio, -first] 

state C, number -hllhl 
goto D 

state D, number -lllhl 
gotc E 

state E, number -hllhh 
goto F 

state F, number -lllhh 
goto H 

state H, number -lhlhh 
goto J [tiako] 

state J, number -lhhll 
goto V 

state K, number -lhllh 
goto L 

state L, number -hhlll 
goto n 

state M, number -lhlhl 

goto N [-EnbData, -tdio, -first] 



sta* 
if 



Ni number -Ihlll 

[-srply] then P [EnbDal, -tsync] 



•state 'P ,- number ^ihhl 
goto R 

state R, number -llhhl 
goto S 

state S, number -hlhhh 
goto T 
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state T, number' -11 hhh 

if [qale * <-cd0 + (valid * -qbiocyc))] 8. 

then.AP , "[done] , „ . » 

if - - [qale.*- - cd0 * < -valid + qbiocyc)] 8. 

then U :, [tsync] 
if [qale * cd0 * valid * -qbiocyc * -first] then [-tsync] 
if [qale * cd0 * valid * -qbiocyc * first] then [ tsync, -first] 

state U, number -hlhli 
goto V 

state V, number -llhll 

if [uVUIR] then AB [EnbData] 

if [-uVUR] then A J [tdio, -EnbDal] 

state AJ, number -hhllh 

if [t_o + srply] then AK 

state AK, number -hlllh 
goto AL 

state AL, number —111 Ih 

goto AH 

if [-t_o] then [EnbData] 

state Ad, number -hi HI 

if [-t_o * -uVUR * <bm2*bm1) * first * -rref ] then N & 

[-EnbData, -tdio, -tiako, -first] 
if [t_o * uVUR + -<bm2*bm1 ) + -first + rrefl then AN 8. 

[-EnbData, -tdio, -tiako] 

state AN, number -11111 

if [-srply * -t_o * first * <bm2*bm1 ) * -uVUR ] I 

then V [-first] 
if [-srply * -t_o * first * <L.m2*bm1 ) * uVUR ] & 

then AS [-first, EnbData] 
if [-srply * <t.O + -<bm2*bm1) + -first)] 8. 

then AP [-tsync, done, -EnbDal] 

state AP, number -hhlhh 

if [grant * -qbiocyc * -qale] then S 

if [-grant + qbiocyc + qale] then A 

state AS, number -hhh 11 
goto AC 

state AC, number -lhhhl 
goto AD 



state AD, numbe r - hhhhl _ 

"goto AE CtdioT 

state AE, number -hhhlh / 

if [t_o + srply] then AF / 

state AF, number -hlhlh 

if Z. 

[-t_o * first * <bm2*bml ) * -((-uVUR + bm0 « bm3) * rref^l 8. 

then K [-tdio] 
if t 
[t_o + -first + -<bm2*bm1 ) ♦ rref * <-uVUR + bm0 * bm3)] 8. 

then AH [-tdio] 

state AH, number -llhlh 
goto AL 

END 
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name 2?_010L3_00_E33 ■■- iQ22 bus slave cycle control machine 

input -drq, -dmaMA, .selcol ^ -bdylS, oddwd, -sel-db, qwr, -QMemEnb . 
input valid, nci6, xwtbt, rbs7, sdaut, sdin, ssynci -done 

output nco7, DC021rcv, nco5, qalei nco3i incctr, -armreply, -drq 

local flag 

machine q_bus_slave 

state AA, number -hhhhh 

goto A CDC021rcv, -drqi qale, -armreplyi -flag] 

state A, number -11111 

if C -dmaMA] then A2 Cqale] 

state A2i number -lhlll 
goto B C -incctr] 

state B1 i number -Ihhll 
goto C C armreplyi 

stave C, number -llhll 
always C -armreplyi 
if C-ssync * flag] then K Cdrq] 
if C-ssync * -flag] then A 4 

CDCe2!rcv, -armreplyi -flagi -drq] 
if Cssync * sdout * -dmaflA « -xwtbt * -bdy16 * -oddiud] then D Cincctr, flag! 
if Cssync * sdout * -dmaMA * (xwtbt + bdy16)] then E Cdrq, flag, incctr] 
if Cssync * sdout * -dmaMA * -xiutbt * -bdy16 * oddwd] then E & 

Cdrq, -flag, incctr] 

state D 

if C -sdout] then B1 C- incctr] 

state E, number -llhlh 

always C-armreply] 

if C dmaMA] then C-drq] 

if C -sdout] then J 

if Csdout * dmaMA * selcol] then F 

state F 

if C -sdout] then H C -Incctr] 

state H, number -hlhhl 

if C-ssyncl then A CDC021rcv* -armreplyi— flag, -drqJ- — 

:i€ ;£«5sy«G-«^"-*Sl«ag 3 ttreh 'C ;: t-armreply] 

state J* number -hlllh / 

1 f C dmaMA ] then C -drq ] 

if C-ssync] then K 

if Cssync * dmaMA * selcol] then J1 

state J1 , number -hhllh 
goto H C -incctr] 

state K, number —111 lh 

if C dmaMA + -drq] then A CDC021rcv, -armreply, -flag, -drq] 

state LI , number -lhhhh 
got"> M C armreply] 
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state M, number -Hhhh 

always C-armreply] * ■—'-*. -,"'.' 

if C-sdiri * -sdout] then N CDC021rcv] 

state N, number -lllhl 

if C-ssync] then A CDC021rcv, -armreply, -flag, -drq] 

if Cssync * sdin » -flag] then LI C-DC021rcv, flag] 

if Cssync * -(sdin * -flag) * sdout] then M C armreply, flag] 

state P, number —hi 111 

if C dmaMA] then C-drq] 

if C-ssync] then K 

if Cssync * dmaMA * selcol] then R 

state R, number -hhlll 
goto R1 C -incctr] 

state R1 , number -hhlhl 
goto R2 C-DC021rcv] 

state R2, number -Ihhhl 
goto S C armreply] 

state S, number -ilhhl 

always C-armreply] 

if C-ssync] then A CDC021rcv, -armreply, -flag, -drq] 

if Cssynr » sdin * bdy16] then U 

if Cssync * sdin * -bdy16] then T Cincctr] 

state T 

if C-sdin h -rbs7] then V 8, 

C -incctr, DC021rcv, qale] 
if C-sdin * rbs7 * oddwd J then Si 

C -incctr, armreply] 
if C-sdin * rbs7 * -oddwd] then P & 

C -Incctr, DC021rcv, drq] 

state U 

if C-sdin] then V CDC021rcv, qale] 

state V, number -hllhi 

if C-ssync] ther A CDC021rcv, -armreply, -flag, -drq] 

if Cssync * sdout] then VI C-qale] 

state VI , number -lhhlh 
goto E C armreply, flag, drq] 

state Si number -ihih! 
if C -done * ssync 



-seL_db x QMemEnb] then B1A-- 



lf I-done *■ ..ssync ■■» -sel-db * -QMemEnb J .then- -H X f laa* -4neetr ] 
if I -done * ssync * sel-db ] then Nt-qdle, DC021rcv] 
if Cdone * dmaMa ] then AA C-qale] 

state 81 A 

if C -valid] then H Cflag, -incctr] 

if C valid * -qwr] then P C -qale, drq] 

if Cvalid * qwr] then B1 C -qale, -incctr] 
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325 9 362 9 39F 9 3DC 9 






00D 4 04A 4 


087 5 


0C4 9 


101 


9 


13E 9 178 9 


188 9 


1F5 9 


232 9 


26F 9 2AC 9 2E9 9 


326 9 363 9 3A0 9 3DD 3 






00E 4 048 4 


088 9 


0C5 9 


102 


9 


13F 9 17C 9 


189 9 


1F6 9 


233 9 


270 9 2AD 9 2EA 9 


327 9 364 9 3A1 9 3DE 9 




r 


00F 4 04C 6 


089 9 


0C5 9 


103 





1 40 9 1 ?D 9 


1BA 9 


1F7 9 


234 3 


271 9 2AE 8 2E8 3 


328 3 365 9 3A2 3 3DF 3 


Q 




010 4 04D 


08A 5 


0C7 5 


104 


9 


141 9 17E 9 


188 9 


1F8 9 


235 9 


272 9 2AF 9 2EC 9 


323 3 366 8 3A3 9 3E0 3 






011 4 04E 


088 5 


0C8 9 


105 


9 


142 9 17F 9 


1BC 9 


1F9 9 


236 9 


273 9 280 9 2ED 9 


32A 9 367 9 3A4 9 3E1 3 






012 4 04F 4 


08C 


0C9 9 


106 


9 


143 2 180 9 


18D 9 


1FA 9 


237 9 


274 9 2B1 9 2EE 9 


328 9 368 9 3A5 9 3E2 3 






013 9 050 6 


08D 


0CA 5 


107 





144 9 181 9 


1BE 9 


1FB 9 


238 9 


275 9 2B2 9 2EF 9 


32C 9 363 9 3A6 9 3E3 9 






014 4 051 


08E 


0C8 5 


108 


9 


145 9 182 9 


1BF 9 


1FC 9 


239 9 


276 9 2B3 9 2F8 9 


32D 9 36A 9 3A7 9 3E4 9 






015 4 052 1 


08F 5 


0CC 


109 


9 


146 9 183 8 


1C0 9 


1FD 9 


23A 9 


277 9 2B4 9 2F1 9 


32E 9 368 9 3A8 9 3E5 3 






016 4 053 9 


0S0 


0CD 1 


10A 





147 8 184 


1C1 9 


1FE 9 


238 9 


278 9 285 9 2F2 9 


32F 9 36C 9 3A9 9 3E6 9 






01? 9 054 6 


091 2 


0CE 1 


108 





148 9 185 9 


1C2 9 


IFF 9 


23C 9 


279 9 286 9 2F3 9 


330 9 36D 9 3AA 9 3E7 9 






018 4 055 


092 3 


0CF 5 


10C 


1 


149 9 186 9 


1C3 9 


200 9 


23D 9 


27A 9 287 9 2F4 9 


331 9 36E 9 3A8 9 3E8 8 






019 4 056 1 


093 9 


0D0 2 


10D 


1 


14A 8 187 9 


1C4 9 


201 9 


23E 9 


278 9 2B8 9 2F5 9 


332 9 36F 9 3AC 9 3E3 9 






01 A 4 05? 9 


094 


0D1 8 


10E 


1 


14B 9 138 9 


1C5 9 


202 9 


23F 9 


27C 9 289 9 2F6 9 


333 9 378 9 3AD 9 3EA 9 






01 B 9 058 6 


095 8 


0D2 9 


10F 


8 


14C 1 189 9 


1C6 9 


203 9 


240 9 


27D 9 2BA 9 2F7 9 


334 9 371 9 3AE 9 3EB 3 




:> 


01 C 4 059 


096 9 


0D3 9 


U2 


8 


14D 8 18A 1 


1C7 9 


204 9 


241 9 


27E 9 2BB 9 2F8 9 


335 9 372 9 3AF 9 3EC 3 


<q 


01 D 4 05A 8 


097 9 


8D4 8 


1 1 1 


9 


14E 9 1P8 9 


1C8 9 


205 9 


242 9 


27F 9 2BC 9 2F9 9 


336 9 373 9 3B0 9 3ED 9 




01 E 4 058 9 


098 


0D5 9 


112 


9 


14F 9 18C 8 


1C9 9 


206 9 


243 9 


280 9 2BD 9 2FA 9 


33? 9 374 9 381 9 3EE 3 


— 1 




01 F 8 05C 6 


099 9 


0D6 9 


113 


9 


150 9 18D 9 


1CA 1 


207 9 


244 9 


281 9 2BE 9 2F8 9 


338 9 375 9 3B2 9 3EF 9 
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020 9 05D 8 


09A 9 


0D? 9 


114 


9 


151 9 18E 9 


1CB 9 


208 9 


245 9 


282 9 2BF 9 2FC 9 


333 9 376 9 3B3 9 3F0 9 


2 <£ * 




021 9 05E 9 


098 9 


0D8 9 


115 


9 


152 9 18F 9 


ICC 9 


209 9 


246 9 


283 9 2C0 9 2FD 9 


33A 9 377 9 3B4 9 3F1 9 


i 
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022 9 05F 9 


09C 8 


0D9 9 


116 


9 


153 9 190 9 


1CD 9 


20A 9 


247 9 


284 9 2C1 9 2FE 9 


33B 9 373 9 3B5 9 3F2 9 




023 4 060 9 


09D 9 


0DA 9 


117 


9 


154 9 191 9 


ICE 9 


208 9 


248 9 


235 9 2C2 9 2FF 9 


33C 9 373 9 3B6 9 3F3 9 


8 


024 9 061 9 


09E 9 


0D8 9 


118 


9 
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9 
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0A1 9 


0DE 9 


118 


9 


158 9 195 9 


!D2 9 


20F 9 


24C 9 


289 9 2C6 9 303 9 340 9 3?D 9 3BA 9 3F7 9 






028 9 065 9 


0A2 9 


0DF 9 


11C 


9 


159 9 196 9 


1D3 9 


210 9 


24D 9 


28A 9 2C? 9 30H 9 341 9 37E 9 3R8 9 ^fa 9 


S ' 




029 9 066 9 


0A3 5 


0E0 9 


1 ID 


9 


15A 9 197 9 


1D4 9 


211 9 


24E 9 


288 9 2C8 9 305 9 342 9 37F 9 3BC 9 3F9 9 


gen -j _ 




02A 4 067 4 


0A4 9 


0E1 9 


11E 


9 


158 9 198 9 


1.D5 9 


212 9 


24F 9 


2BC 9 . 2C9 9 306 9 . 343 .9..— 388 9 3BD 9 — 
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02C 5 069 9 


0A6 9 


0E3 5 


128 


9 


15D 9 19A 9 


ID? 9 


214 9 


251 9 


28E 9 2CB 9 308 9 345 9 382 9 3BF 9 3FC 9, 


rv '■ 




02D 5 06A 4 / 


0A7 5 


0E4 9 


121 


9 


15E 9 19B 9 


1D9 9 


215 9 


252 9 


28F 9 2CC 9 389 9 346 9 383 9 3C0 9 3FD 9 ; 


3 Q ; ; 




02£ 068 4 


0A8 9 


0E5 9 


122 


9 


15F 9 19C 9 


1D9 9 


216 9 


253 9 


290 9 2CD 9 30A 9 347 9 384 9 3C1 9 3FE 9 


B \ 





02F 4 06C 7 


0A9 9 


0E6 9 


123 


1 


160 9 190 9 


IDA 9 


217 9 


254 9 


291 9 2CE 9 308 9 348 9 385 9 3C2 9 3FF 9 




030 5 06D 


0AA 5 


0E? 5 


124 


9 


161 9 19E 9 


IDS 9 


218 9 


255 9 


292 9 2CF 9 30C 9 349 9 386 9 3C3 9 


t 




031 5 06E 


0A8 5 


0E8 9 


125 


9 


162 9 19F 9 


IDC 9 


219 9 


256 9 


293 9 2D0 9 30D 9 34A 9 387 9 3C4 9 


i 




032 06F 4 


0AC 


0E9 9 


126 


9 


163 3 1A0 9 


1DD 9 


21A 9 


257 9 


294 9 2D1 9 30E 9 348 9 388 9 3C5 9 


j 




033 9 070 7 


0AD 


OEA 5 


127 


1 


164 9 1A1 9 


IDE 9 


218 9 


258 9 


295 9 2D2 9 30F 9 34C 9 383 9 3C6 9 


1 




034 5 071 1 


0AE 1 


0EB 5 


128 


9 


165 9 1A2 9 


IDF 9 


21C 9 


259 9 


296 9 2D3 9 310 3 34D 9 38A 9 3C7 9 


i 




035 5 072 2 


0AF 5 


0EC 


129 


9 


166 9 1A3 9 


1E0 9 


21D 9 


25A 9 


297 9 2D4 3 3119 34E 9 38B 9 3C8 9 


'. 




036 073 9 


0B0 t 


0ED 1 


12A 





16? 9 1A4 9 


1E1 9 


21E 9 


25B 9 


298 9 2D5 9 312 9 34F 9 38C 9 3C9 9 


i 
| 




037 9 074 7 


081 3 


0EE 1 


128 


8 


168 9 1A5 9 


1E2 9 


21F 9 


25C 9 


299 9 2D6 9 313 9 350 9 38D 9 3CA 9 




038 5 075 1 


082 8 


0EF 5 


12C 


1 


169 9 1A6 9 


1E3 9 


220 9 


25D 9 


29A 9 2D7 9 314 9 351 9 38E 9 3CB 9 


j 




039 5 076 8 


083 9 


0F0 3 


12D 


1 


16A 8 1A7 9 


1E4 9 


221 9 


25E 9 


29B 9 2D8 9 315 9 352 9 38F 9 3CC 9 




A 


03A Z77 9 


0B4 1 


0F1 9 


12E 


8 


16B 9 1A8 9 


1E5 9 


222 9 


25F 9 


29C 9 2D9 9 316 9 353 9 398 9 3CD 9 


A \ 




03B 9 078 7 


085 9 


0F2 9 


12F 


9 


16C 1 1A9 9 


1E6 9 


223 9 


260 9 


290 9 2DA 9 317 9 354 9 391 9 3CE 9 






03C 5 079 8 


0B6 9 


0F3 9 


130 


9 


16D 9 1AA 1 


1E7 9, 


224 9 


261 9 


29E 9 2DB 9 318 9 355 9 392 9 3CF 9 
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PAL16L8A 

23-169J5-00 EH0 

BARRY MASKAS 

25 OCT 198H , : . . 

/RPOK /BTRYOK CSMAPEMEAR /EPAS EPDS UVUR /DONE QALE /"GRANT 

6ND SRPLY /CLRPSH /ENBLS6H6 /URMAP /ENBBDAL RDIN DC021RCV /TDIO 

/RCVBDALH VCC 

IF [VCC] CLRPSH = RPOK + BTRYOK 

IF CVCC] ENBLS6HS = CSMAPEMEAR * EPAS 

IF CVCC] URMAP = CSMAPEMEAR * UVUR * EPDS 

IF CVCC] ENBBDAL = /GRANT * /RDIN * /DONE + 

GRANT * /DONE * QALE + /DC021RCV * /GRANT * /DONE 

IF CVCC] RCVBDALH = /TDIO * /DC021RCV + /TDIO * GRANT + 

/C-7PLY x /DC021RCV + /SRPLY * GRANT + UVUR * /DC021RCV + 

UVUR x GRANT 

KA630-A, -8, -C, -D < 117606 > MISC. CONTROL STROBES 

PAL16L8A 

23-170J5-00 E78 

BARRY MASKAS 

75 OCT 1984 

/PE3 /PE2 /PE1 /PE0 /MSER0 /MEMUR /BYTACT3 /BYTACT2 /BYTACT1 

6ND /BYTACT0 /HI16PER /L016PER /PERR /SELCOL /ENBCAS0H /ENBCAS1H 

/ENBCAS2H /ENBCAS3H VCC 

IF CVCC] HI16PER = MSER0 * PE2 * BYTACT2 + MSER0 x PE3 * BYTACT3 

IF CVCC] L016PER » MSER0 * PE0 * BYTACT0 + MSER0 * PE1 * BYTA-T1 

IF CVCC] PERR = MSER0 * /MEMUR x PE0 * BYTACT0 + MSER0 * /MEMUR * 

PE1 * BYTACT1 + MSER0 * /MEMUR x PE2 * BYTACT2 + t1SER0 * /MEMUR * 

PE3 a BYTACT3 

IF CVCC] ENBCAS0H = /SELCOL + /BYTACT0 

IF CVCC] ENBCAS1H = /SELCOL + /BYTACT1 

IF CVCC] ENBCAS2H = /SELCOL + /BYTACT2 

IF CVCC] ENBCAS3H = /SELCOL + /BYTACT3 

KA630-A, -B, -C, -D <M7606> MEMORY SYSTEM CAS CONTROL STR08ES AND 

PARITY ERROR DETECTION STROBES 

PAL16L8A 

23-171J5-00 E86 

BARRY MASKAS 

pe OCT 1 ^84 

/UVCYCCD2 /DMAMA /DONE /MSER1 /UVCYC /MEMUR DECODE /0ATABUFEN8 

MEMCD0 GND MEMCD1 /MSUT0H /MSUT1H SELCOL /BUFENB /BUFENB9 /BUFEN81 

/BDIRT /STARTCYC VCC 

IF CVCC] MSUT0H = /MEMCD1 + MEMCD0 + /MEMUR + /UVCYC 

tj7 ryrci MciiTiu _ m^m^D] + /MEMUR + /UVCYC 

IF CVCC] BUFENB = MEMCDl * /MEMCD0 * /MEMUR * SELCOL * /DMAMA + 

MEMCDl- x /MEMCD0 x_ /flEMUR- x DATABUFENB +- MEMCDl x /MEMCD0 * MEMUR x 

UVCYC x MSER1 

■^■■■■l-^CC^-^PB^gid - VfO1C©51S» ; f^MCD0-'* -»ffEf1»R :*'>SEL03L-*'*!0!0«1A •* 
/MEMCDl x MEMCD0 x /MEMUR x DATABUFENB + /MEMCDl » 
MEMCD0 x nEMUR x UVCYC x MSER1 

IF CVCC] BUFENB 1 = /MEMCDl x /MEMCD0 x /MEMUR x SELCOL x /DMAMA + 
/MEMCDl x /MEMCD0 * /MEMUR x DATABUFENB + /MEMCDl x 
/MEMCD0 x MEMUR x UVCYC x MSER1 

IF CVCC] BDIRT = MEMUR x DECODE + MEMUR x SELCOL x riSERI 
IF CVCC] STARTCYC = /DMAMA x UVCYCCD2 « UVCYC x /MEMUR + 
/DMAMA x DECODE x /UVCYCCD2 x UVCYC * /MEMUR x DONE ♦ /DMAMA x UVCYC x 
MEMUR + DMAMA * DECODE + DMAMA x SELCOL 

KA630-A, -B, -C, -D <M7606> MEMORY SUBSYSTEM BUFFER CONTROL STR08ES 
AND MEMORY CYCLE ENABLE STROBE 
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DATE _ 
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HOARD LOCATION: 



DATE 
99-OUS-OT 



TITLE 



D5K:3.T2PC't, 1 5W i89-QUG-6'5 87:39|NSxr HIGHER ASSEHSLT 



J2£ L 



FIRST USED ON OPTlON/nOOELS 



I 



P'ALftSM LISTINGS " 

FOR PftL16L8P) DEVICES 



SI2E 

D 



CODE 

cs 



NLH1BER 

ri7505-0-&4 



REV. 
A 



E 



< 



I 



S9-0-909<iU 50 
aaawiN 3003 3z:s 



+12.0V 

+3VA 

+5.0V - 

-12.3V 

ARB(L) 

ARM REPLY(L) 

ARM UVDAL(L) 

ARMRDYERR( L ) 

ASYNC T.O.(H) 

ALiX HLT(H) 

BBS7(L) 

BDAL<21:0>L 

BDCOK(H) 

BDG CD<1:0>L 

BDIN(L) 

BDIRT(L) 

BDMGKL) 

BDnGO< L ) 

BD(1R< L ) 

BOOUT< L ) 

BOR<3:0>L 

BDY16CL'' 

BEVENT( L ) 

BHALK L ) 

BIAKKL) 

BrAKO(L) 

BINIT(L) 

8IRQ<7:4>L 

BriAA<8:0>H 

BMCAS<3:0>H 

BMSUT<0>L 

BPOKC H > 

BREAK< H ) 

BREF< L ) 

BRPLYC L ) 

BRS<2:0>L 

BSACK( L ) 

BSYNC(L) 

8TRY 0K(L) 

BTRYV(H) 

BTRYVKH) 

BTVREF<H) 

BUF ENB(L) 

BUF ENB<1:0>L 

BUVAS( L ) 
BUVCLKOC H ) 
,BUVRE£ET(H) •,. 
BUVRESETCL) ' 
BUTBT(L) 
BYTACT<3:0>L 
CAS<3:3>L 
CLK 614.4KH2(H) 
CLK 614.4KH2(L) 
CLK03KH) 
CLK25C H ) 
CLR PS(H) 
CQNF<3:2M_ 
CS DL(L) 
CS MAP(L) 



raw +12 volts 

logic "high" voltage 

raw +5 volts 

charge pump generated -12 volts 

asserted if module is bus arbiter 

sets ENBREPLY (inside Qbus gate array) 

asserted to enable the uVOAL <-> MO transceivers 

indicates that memory arbiter is READY to finish a cycle 

Q-Dus timeout 

auxiliary processor halt 

Qbus BS7 (selects I'O pagei used in block mode handshake; 

Qbus data'address lines 

Qbus DCOK signal (indicates DC power at proper level) 

firmware mode select from configuration connector to BDR 

Qbus DIN' control signal 

dram buffer direction transmit enable 

Qbus DMGI (DMA grant in) 

Qbus DMGO (DflA grant out) 

Qbus DfIR (DMA request) 

Qbus DOLiT control signal 

boot and diagnostic register LED controls 

indicates address is at a 16 uuord boundary 

Qbus EVENT signal (terminated but not used) 

Qbus HALT signal 

Qbus IAKI (interrupt acknowledge in) 

Qbus IAKO (interrupt acknowledge out) 

Qbus INIT signal (clobbers' in its everybody on bus) 

Qbus IRQ lines (interrupt requests) 

buffered and damped local dram array address signals 

byte active controlled unbuffered column address strobes 

buffered and damped local dram array write signal 

Qbus POK signal (Indicates sufficient power for operation) 

serial line break indication from DLART 

Qbus REF signal (used in block mode handshake) 

Qbus RPLY control signal (reply) 

bit rate selection (from back panel into DLART) 

Qbus SACK control signal (bus acknowledge) 

Qbus SYNC control signal (strobes address, frames transactions) 

indicates battery voltage above minimum threshold 

raw battery voltage from back panel 

battery or system voltage supply to watch'ram (TOY) chip 

battery supplied reference voltage (used to detect the battery) 

local dram array data transceiver receive direction enable 

expansion dram array data transceiver receive direction enable 

buffered uVAX address strobe 

buffered uVAX address strobe 

buffered uVAX clock out 

J3uf fered ,uyAX ^eset 
buffered uVAX reset 

Qbus UTBT signal (indicates write cycle, and byte write) 
byte active bits to mem sequencer 

buffered and damped local dram array column address strobes 
clock from 6I4.4KHZ oscillator 
clcck from 614.4KHz oscillator 
clock from 32KHz oscillator (31 us period) 
clock from 40MHit oscillator (25ns period) 
clear power sense in TOY clock 

configuration connector buffered inputs (see table on 1.10) 
chip select for DLART 
chip select for MAP 



CS MAP;EMEAR(H) 

CS PROn(L) 

CS TQYCH) 

CTL XDAL<1:0>H 

DATA BUF ENB(L) 

DC021RCV(H) 

DECODE(H) 

DLAD<1:0>H 

DLRD( L ) 

DLRRQ( H ) 

DLSKH) 

DLS0( H > 

DLUR( L ) 

DLXRQ( H ) 

DMA-)MA(L) 

DOK( H ) 

DONE< L ) 

DRDCOK(H) 

DRQ(L) 

ENB 864 1 ( L ) 

EN3 BDAL(L) 

ENB CAS<3:0>H 

ENB DAL(L> 
ENB DATA(L) 

EN8 LS646(L) 
EPAD ENBCL) 
EPAC< 1 >H 
EPAS( L ) 
EPDS( H ) 
EPR<15:0>H 
EPREADY(L) 
FORCEINIT(H) 
FSTRDY(H) 
GRANT( L ) 
HI16PER(L) 
HIRCMDLATCH(L) 
HLT ENB(L) 
INC CTR(H) 
INITRG(L) 
INTRVL TIM(L) 
IRQ<7:5>L 
L016f1B(L) 
LG16PERCL ) 
LOCAL W NXfi(H ) 
-LOCKCL) 

LRD<3l:0>H 
LPERR( L ) 
HA<23:2>H 
MAA<9:0>L 
HAP AD<21:S>H 
NAP DISABLE(H) 
riBriAA<8:0>H 

nsnsuiT<0>L 

HCAS<3:0>L 
riD<3l:0>H 
PIEri CD<1:0>H 

memur( l ) 



chip select for MAP or EMEAR (external mem. err. addr." reg.) 

chip select for PROM 

chip select for TOY 

address function bits (see table on 1.7) 

qbus slave memory cycle 

controls direction of DC021 during slave mode transactions 

allows memory sequencer to decode and RAS memory 

the two lo-order address lines for the DLART 

read signal for DLART 

receiver interrupt from DLART ' 

serial'data'in (to DLART") / 

serial data out (from DLART) 

write signal for DLART 

transmitter interrupt from DLART 

"DMA acknowledge" from main memory state machine 

delayed indication of DC power at proper level 

indicates that requested transaction is completed 

delayed indication of DC power at proper level 

DMA request to main memory state machine 

enable for Qbus drivers (tor disabling drivers at power up) 

output enable for DC021 xcvr's 

select column and byte active controlled 

column address strobe enables 

enable data^cddress onto Q-bus 

r-.ix'd output; enables data onto Q-bus (write), 

or strobes data In from Q-bus (read) 

output enable control strobe for EPR <-> XLAT AD transceivers 

external processor bus (local I'Q bus) address enable 

firmware proms LSB address control 

external processc*" bus (local I/O bus) address strobe 

external processor bus (local I/O bus) data strobe 

external processor bus (local I'G bus) address'data bus 

auxiliary machine arm for DC379 READY or uVERR logic 

assertion forces arbitration machine to reset and assert TINIT 

low 16 mega-byte normal (fast) uVAX ready strobe 

Q-bus grant sent to Q-bus Master state machine 

high word parity error from memory sequencer 

signals uVAX intfce gate array to latch hi-order rom data 

configuration connector buffered halt enable mask and BDR flag 

increments block mode address counter 

init request from uVAX's bus init register 

interval timer ?0mS 

uVAX interrupt request inputs for processor levels 17, 16, 15 

indicates address is in low 16 MB of 30 bit address space 

low word parity error from memory sequencer 

low 16 meag-byte non-existent physical memory flag 

asserted if uVAX is doing "read lock/write unlock" 
■'■looai' '■■**?*». :«rr<ay \.C*3ari*sc«i j vje*~-. : ^gewerated;' vteijfee per ; i?ty :*data ;?bi.ts 
local dram array transceiver data bits 
local low 16 mega-byte dram parity error strobe 
memory address bus 

row/column multiplexed memory address bus 
RDAL bits 21:9 latched for translation map 
scatter/gather map ram output enable control 
local dram array buffered address signals 
local dram array buffered write strobe 
local dram array buffered column address strobes 
32 bit memory data bus 

memory array selection codes (see 2.1 .2) 
indicates a write to memory 
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RAS ALL(H) 
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RCV BDAL(F) 
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READY(H) 
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RSYNC( L ) 
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SELCOLC H ) 
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SGKL) 
SGH( L ) 
SKH) 
SKL) 
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local dram array buffered row address strobes 

memory system error register write wrong 

parity and parity trap enable controls 

expansion memory identification codes 

expansion memory write control strobes 

indicates an odd word address 

watch'ram (TOY chip) clock input (31 us) 

local dram array parity data 

local dram array dampened parity data 

dram array transceiver (wire-ared) byte parity error strobes 

local dram array byte active and select 

column controlled parity error strobe 

power failure strobe 

Q-bus address latch enable (also indicates "slave idle") 

uVAX is addressing Q-bus I'D* space (not memory) 

enables Q-bus access to local memory 

Q-bus request from uVAX 

WT8T input from Q-bus (latched at assertion of SYNC) 

generates RAS for all memory banks during refresh 

row address strobe decoder enable 

buffered ard damped local dram array ri'ii address strobes 

nine row address strobes for the nine possible banks of dram 

B57 input from Q-bus 

controls the direction of the DC021 xcvr's 

undampened local dram array data transceiver data lines 

indicates DC power at proper level 

DIN from the Q-bus 

DHGI from the Q-bus 

DMR from the Q-bus 

DOUT from the Q-bus 

DC379 generated uVAX ready strobe i armed by EPREADY 

indicates a refresh cycle needed 

clears a refresh request & enables ref adrs onto HA 

HALT from the Q-bus 

IAKI from the Q-bus 

IN IT from the Q-bus 

IRQ's from the Q-bus 

POK from the Q-bus 

sync'd refresh request (to memory arbiter) 

REF from the Q-bus 

RPLY from the Q-bus 

SACK from the Q-bus 

SYNC input from Q-bus 

inverted SYNC for latching XDAL's for scatter'gather map 
exited halt protected n rom and prefetching 
and dram refreshing status flag 
sync *d DIN from the Q-bus 

Sync'd WGT from the Q-bus ■ 

sync'd DfIR from the Q-bus 

sync'd DOUT from the Q-bus / 

Q-bus doorbell select 

dynamic low 16 mega-byte address comparitor output 

RAM timing signal (indicates existing memory) 

RAM timing signal (indicates existing memory) 

soft ground ( for use by board testers ) 

soft ground ( r or use by board testers) 

terminated eia serial in + 

terminated eia serial in - 

sync'd RPLY input from Q-bus 

goes to "RUN" light on front panel 



SSACK(H) 

SSYNC(H) 

START CYC(L) 

SYSCLK(H) 

T.O.(H) 

TBS7(H) 

TDIO(L) 

TDt1G0( H ) 

TDriR( H ) 

TIAKQ(H) 

TINIT(H> 

TREF( H ) 

TRPLY( H ) 

TS<1:0>H 

TS< 1 >L 

TSACK(H) 
TSYNC(H) 
UVAS( L ) 
uVBf1<3:8>L 
UVBR<1t>L 
UVCLK0( H ) 
UVCS<2:0>H 
UVCYC(L) 

UVCYCCD<2:0>L 
UVDAL->MA(L) 
UVDAL<3ls@>H 
UVDBE(L? 
UVDS( L ) 
UVEPS( L ) 
UVERR( L ) 
UVHALK L > 
UVRDY( L ) 
UVRESET( L ) 
UVUR( H ) 
UVUR( L ) 
VI .2REF(H) 
V4.3REF(H) 
VALID(H) 
UR MAP(L) 
XDAL<2i:0>H 
XDBI RQ(H) 
XDflA QPE(H) 
XLAT AD<23:9>H 
XUITBT( H ) 



sync'd SACK input from Q-bus 

sync'd SYNC input from Q-bus 

select column control Tor lock or non-existent memory cycles 

unbuffered system clock used to drive uVAX and FPU 

sync'd 10 usee, timeout 

BS7 output to Q-bus 

TDIN or TDOUT control from Q-bus master state machine 

DflGO output to Q-bus 

DfIR output to Q-bus 

IAKQ output to Q-bus 

IN IT output to Q-bus (externally gated by ARB ) y 

REF output to Q-bus 

TRPLY output to Q-bus 

"t-state" counter outputs (sync'd to uVAX ucycle at power up) 

"t-state" grey code counter Inverted 

feedback next state control 

SACK output to Q-bus 

SYNC output to Q-bus 

uVAX adaress strobe 

byte mask bits from uvax 

bus interrupt request input for processor level 1H 

unbuffered uVAX clock out 

uVAX cycle status strobes (see table on 1 .1 ) 

low 16 mega-byte dram cycle started flag 

(enables select column strobe) 

uVAX cycle codes (see table on 1.7) 

enables uVAX latched addresses onto MA bus 

uVAX datcaddress lines 

uVAX data buffer enable strobe 

uVAX data strobe 

uVAX external processor strobe 

uVAX error (forces abnormal termination of cycle) 

uVAX halt 

uVAX ready control input 

uVAX reset control signal 

buffered uVAX write signal 

uVAX write signal 

1 .2 volt reference in battery sense circuit 

4.3 volt regulator in charge pump circuit 

valid bit from "scatter — gather" map 

write control signal for map 

address^data in-'out from Q-bus 

doorbell intirrupt request 

Q-bus parity error on a Q-bus read cycle 

translated addresses out of scatter 'gather map 

UTBT input. from Q-bus 
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